Regulation of bidirectional melanosome transport by organelle bound MAP kinase.
Regulation of intracellular transport plays a role in a number of processes, including mitosis, determination of cell polarity, and neuronal growth. In Xenopus melanophores, transport of melanosomes toward the cell center is triggered by melatonin, whereas their dispersion throughout the cytoplasm is triggered by melanocyte-stimulating hormone (MSH), with both of these processes mediated by cAMP-dependent protein kinase A (PKA) activity [1, 2]. Recently, the ERK (extracellular signal-regulated kinase) pathway has been implicated in regulating organelle transport and signaling downstream of melatonin receptor [3, 4]. Here, we directly demonstrate that melanosome transport is regulated by ERK signaling. Inhibition of ERK signaling by the MEK (MAPK/ERK kinase) inhibitor U0126 blocks bidirectional melanosome transport along microtubules, and stimulation of ERK by constitutively active MEK1/2 stimulates transport. These effects are specific because perturbation of ERK signaling has no effect on the movement of lysosomes, organelles related to melanosomes [5]. Biochemical analysis demonstrates that MEK and ERK are present on melanosomes and transiently activated by melatonin. Furthermore, this activation correlates with an increase in melanosome transport. Finally, direct inhibition of PKA transiently activates ERK, demonstrating that ERK acts downstream of PKA. We propose that signaling of organelle bound ERK is a key pathway that regulates bidirectional, microtubule-based melanosome transport.